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Warfarin-related nephropathy in
patients with chronic kidney
disease
To the Editor: We read with great interest the entity
described by Brodsky et al.1 as warfarin-related nephropathy,
which occurs in patients with chronic kidney diseases treated
with anticoagulant doses of warfarin. In the 1970s and
early eighties, the combination therapy of cyclophosphamide,
dipyridamole, and warfarin, known as the Melbourne
Cocktail, was introduced and popularized by Professor
Priscilla Kincaid-Smith. KT Woo, on one of his sabbaticals
at the Royal Melbourne Hospital, was tasked by Kincaid-
Smith to analyze the results of patients with immunoglobulin
A nephritis treated with the above triple therapy in which
warfarin was given in anticoagulant doses to reduce
thrombotest values to between 7 and 15%. His analysis
had shown that patients on triple therapy had worsening
of renal function compared to the control group, in whom
renal function did not deteriorate as much. Also, in the
treatment group, there was more glomerular bleeding as
evidenced by urinary red blood cell counts compared with the
control group. However, proteinuria improved in the
treatment group though there was no improvement in
renal function. The data were subsequently published by
Walker et al.2
When we devised our own studies in Singapore,3 because
our Asian patients had a tendency to take traditional herbal
medicine, we had to be cautious with the use of warfarin.
Hence we employed an antithrombotic dose of warfarin to
keep thrombotest values no lower than 30% in the triple
regime. We did not notice the problem of hematuria in the
treatment group. In fact, the treatment group showed a
reduction of proteinuria and preservation of renal function
compared with the control group. We had postulated then
that anticoagulant doses of warfarin were deleterious and
could cause glomerular hemorrhage with renal deterioration.
Our earlier observation on warfarin therapy4 is in agreement
with Brodsky’s postulate that warfarin-related nephropathy is
simply a reﬂection of acute kidney injury due to warfarin-
induced glomerular hemorrhage when warfarin is prescribed
in anticoagulant doses.
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The Authors Reply:We are delighted to respond to the letter
by Dr Woo et al. entitled ‘Warfarin-related nephropathy in
patients with chronic kidney disease’.1 Dr Woo et al. will be
pleased to know that we became aware of their work and cited
it in our recent commentary.2 They may be even more pleased
by the case described below. It would be the ﬁrst report of the
condition predicted by Dr Woo et al. and ourselves.
This 48-year-old man had rheumatic fever with aortic
valve involvement since childhood. An aortic prosthetic valve
was placed in 2007 and warfarin therapy was begun. Mild
hematuria and proteinuria were detected prior to the surgery.
After the surgery, he experienced numerous episodes of gross
hematuria, especially when his international normalized ratio
(INR) was43.0. His serum creatinine slowly increased to the
2mg/dl range. Proteinuria was low (spot protein/creatinine
ratio 0.3). The urine sediment showed 450 red blood cells
(RBCs)/high-power ﬁeld (HPF) and many hemoglobin and
RBC casts. Acanthocytes were 1–3/HPF. Kidney biopsy showed
mild mesangial immunoglobulin A (IgA) deposits, moder-
ately advanced interstitial ﬁbrosis, and numerous RBCs in the
tubules. Evidence that this is mild IgA nephritis complicated
by recurrent warfarin-related nephropathy (WRN) is the
following: (1) the glomeruli show mild IgA deposits; (2) the
degree of glomerular obsolescence is small compared to the degree
of glomerular ﬁltration rate loss (16 vs. 50%) and proteinuria
is minimal; and (3) the interstitium is extensively ﬁbrosed.
Therefore, we suggest that the chronic kidney disease likely is
mainly the result of tubular injury from WRN. He may be at
especially strong risk for WRN because he requires warfarin
sufﬁcient to maintain his INR at 2.5–3.5.
The notion that glomerular disease can increase the risk of
WRN is supported by work describing WRN in patients with
both thick glomerular basement membrane (GBM) and thin
GBM, glomerulonephritis,3,4 and our epidemiology studies of
WRN.5
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‘Apple-green birefringence’ of
amyloid stained by Congo red
To the Editor: On the cover of Issue 2 of the January 2012
Kidney International is an excellent illustration of some
properties of amyloid stained by Congo red, taken from the
article by Sethi et al.1 The ﬁgure is said to show apple-green
birefringence under polarized light, although readers may be
puzzled why the other bright colors, yellow and orange, are
not also mentioned.
We studied 160 papers on Congo red–stained amyloid
and found that virtually all reported just green birefringence
or apple-green birefringence, even though only 31% of the
illustrations showed a pure green color.2 There were
discrepancies between the colors reported and illustrated in
66% of the ﬁgures, and these were mostly discrepancies
between reports of green only and green and another color in
the ﬁgures, or even between reports of green and no green at
all in the ﬁgures. The conclusions are that many papers
assume that green must be seen to make a diagnosis of
amyloid, and that other colors are irrelevant and should be
ignored.
We have explained how pure green, or green and other
colors, or even other colors without green, may be seen and
our papers do not assume specialized knowledge of physical
optics.2–4 We show how the idea arose that green, and parti-
cularly green alone, is essential for the diagnosis of amyloid,
and why this idea is not correct. We also suggest that the most
accurate way to describe the properties of Congo red–stained
amyloid is to say that between a polarizer and a crossed
analyzer there are anomalous colors.
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The Authors Reply: We thank Dr Howie and Dr Owen-
Casey for their letter1 in response to our article.2 We agree
that green and green alone is not the color that one sees on
polarization of amyloid material. Indeed, as you point out,
there is green and orange-yellow in our illustration, and in
fact, as one polarizes the amyloid material, there is a change
in color from green to orange-yellow and vice versa, as very
nicely described in your studies. However, we use the term
‘apple-green’ per conventional pathology terminology to
reﬂect the anomalous colors, including green, when amyloid
is examined with a crossed analyzer and polarizer. We thank
you for bringing this to our attention.
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Benefits of frequent nocturnal
home hemodialysis
To the Editor: Only 87 patients could be randomized for the
trial by Rocco et al. (Frequent Hemodialysis Network Trial
Group).1 Contrary to the study on frequent short dialysis, in
which patients with substantial residual renal function were
excluded from randomization, 57.2% of the patients in the
control group had a urine output of 4500ml/day (including
19.1% who had a urine output of 41 l/day). Patients with a
urine output of41 l/day do not require high-dose dialysis. In
the past such patients were not dialyzed unless their urine
output dropped below 1000ml/day, and they achieved clinically
adequate dialysis with long, twice-weekly sessions if the urine
output exceeded 500ml/day.2 Further indication of an
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